I. INTRODUCTION
In 1996, Hashimoto and co-workers found a photoinduced magnetization ͑PIM͒ effect in a cobalt-iron Prussian blue analog. 1 They explained the phenomenon by the presence of diamagnetic low spin Co 3ϩ -Fe 2ϩ pairs and a photoinduced electron transfer from Fe 2ϩ to Co 3ϩ through the cyanide bridge to produce high spin Co 2ϩ -low spin Fe 3ϩ magnetic pairs. 2 This hypothesis was fully confirmed experimentally later on. [3] [4] [5] [6] The synthesis of the powdered samples can be described as substitution reactions of the water molecules of the hexaaqua complex ͓Co 2ϩ (H 2 O) 6 ͔ 2ϩ by ͓Fe 3ϩ (CN) 6 ͔ 3Ϫ . In the facecentered cubic ͑fcc͒ structure of a Prussian blue analog such as Co 4 ͓Fe͑CN͒ 6 ͔ 8/3 ᮀ 4/3 •xH 2 O, the stoichiometry implies that 33% of the ͓Fe͑CN͒ 6 ͔ sites are replaced by vacancies ͑ᮀ͒ where the water molecules coordinated to the cobalt ions ͓Figs. 1͑a͒ and 1͑b͔͒ give rise to an average CoN 4 O 2 surrounding of the metal with four nitrogen ͑from cyanide͒ and two oxygen atoms ͑from water͒. By introducing various quantities of alkali metal cations M ϩ in the tetrahedral sites of the fcc structure, the average environment of the cobalt ions changes up to Co͑NC͒ 6 ͑six nitrogen atoms from the cyanide͒ in the compact structure M 4 Co 4 ͓Fe͑CN͒ 6 ͔ 4 ͓Fig. 1͑c͔͒. 1, 7, 8 Since the discovery of PIM, much effort has been devoted to the explanation of the appearance of diamagnetic pairs and the role of the vacancies in the PIM process.
3-6,9-12 A clear conclusion is that the progressive replacement of oxygen atoms from water by nitrogen atoms from cyanides increases the ligand field strength experienced by the cobalt ions, thereby destabilizing the two antibonding e g * electrons and the high spin state and strongly enhancing the cobalt reducing power. The consequence is a ''chemically'' ͑or ''structurally''͒ induced electron transfer from cobalt͑II͒ to iron͑III͒, leading to the more stable diamagnetic Fe Möss-bauer spectroscopy under hydrostatic pressure was used as the probe of the electronic state of the iron sites.
II. EXPERIMENT Sample preparation and characterization
The compounds K 0.1 Co 4 Fe 2.7 , K 0.28 Co 4 Fe 2.76 , and Cs 0.7 Co 4 Fe 2.9 were synthesized and characterized by elemental analysis, infra-red spectroscopy, X-ray absorption spectroscopy, and powder X-ray diffraction, as described in Refs. 3 and 5.
Mössbauer and magnetic susceptibility measurements under hydrostatic pressure
The variable-temperature magnetic susceptibility measurements of K 0.1 Co 4 Fe 2.7 and Cs 0.7 Co 4 Fe 2.9 were performed using the PAR 151 Foner-type magnetometer, equipped with a cryostat operating in the temperature range 2-300 K. The measurements of K 0.28 Co 4 Fe 2.76 were performed with a Quantum Design MPMS-XL superconducting quantum interference device magnetometer. The hydrostatic pressure cell made of hardened beryllium bronze with silicon oil as the pressure transmitting medium operates in the pressure range 1 barϽ PϽ13 kbar, and its construction and application has been described elsewhere. 15 The dimensions of the cylindrically shaped powder sample holder dimensions are 1 mm in diameter and 5-7 mm in length. The pressure was measured using the pressure dependence of the superconducting transition temperature of a built-in pressure sensor made of high purity tin. Experimental data were corrected for diamagnetism using Pascal's constants. 57 Fe Mössbauer spectra were recorded using a conventional constant-acceleration spectrometer and a helium bath cryostat. Powder samples were measured in a Mössbauer pressure cell made of hardened beryllium bronze equipped with windows made of B 4 C and with silicon oil as the pressure transmitting medium. The construction enables hydrostatic pressure measurements to be carried out up to 15 kbar in the temperature range 2-350 K. The Mössbauer pressure cell was calibrated using FeF 3 in accordance with published results. 16 The Recoil 1.02 Mössbauer Analysis Software was used to fit the experimental spectra. 17 Isomer shift values are quoted relative ␣-Fe at 293 K.
Experimental results
The m T versus T plots of the three samples measured at ambient and under applied hydrostatic pressure are displayed in Fig. 2 . The compound K 0.1 Co 4 Fe 2.7 shows at ambient pressure an antiferromagnetic interaction and a ferrimagnetic ordering below T C Х16 K in accordance with published data. 18 This magnetic behavior remains unaltered as pressure is increased up to 3.0 kbar ͓Fig. 2͑a͔͒. Drastic changes are observed as the pressure reaches 4.0 kbar. At this pressure in the temperature range 200 KϽTϽ300 K a strong decrease of the M T product is observed and at low temperature the long range magnetic ordering disappears. When the pressure is increased, the pressure-induced feature in the magnetic behavior above 200 K shifts to higher temperatures with a rate Х17 K/kbar. An important feature is that above the ''switching'' pressure of 4.0 kbar all magnetic curves in the lowtemperature region almost coincide and are no longer influenced by further increase of pressure. At 10.2 kbar, in the temperature range 4.2-300 K, the m T value varies from 3 to 5 cm 3 mol Ϫ1 K. The m T vs T curve of Cs 0.7 Co 4 Fe 2.9 reveals at ambient pressure the coexistence of ferrimagnetic ordering and a feature similar to that described above for K 0.1 Co 4 Fe 2.7 at P Ͼ4.0 kbar ͓Fig. 2͑b͔͒. Furthermore, in contrast to K 0.1 Co 4 Fe 2.7 , the application of even the small pressure of 0.7 kbar causes a significant shift of the feature in the magnetic behavior above 200 K upwards and a decrease of the residual low-temperature value of M T; simultaneously, the intensity of the cusp-shape peak associated with magnetic ordering decreases. Further increase of pressure not only shifts the feature in the m T vs T curve to higher temperatures, but monotonically decreases the residual lowtemperature baseline, contrary to what happens in K 0.1 Co 4 Fe 2.7 . The m T vs T curve at pressure 8.1 kbar shows no sign of magnetic ordering at low temperature and is similar to the curve for K 0.1 Co 4 Fe 2.7 at Pϭ10.2 kbar. A release of pressure reveals no irreversible change in both samples.
The behavior of the compound K 0.28 Co 4 Fe 2.76 at ambient pressure is similar to that of K 0.1 Co 4 Fe 2.7 ͓Fig. 2͑c͔͒. However, the pressure-induced feature in the m T vs T curve above 200 K appears to be gradual. Moreover, the residual baseline of the magnetic curve decreases monotonically with increase of pressure, similar to that for Cs 0.7 Co 4 Fe 2.9 . At pressure 7.9 kbar low-temperature magnetic ordering disappears.
The magnetic susceptibility data refer to all atoms in the bulk sample and thus unequivocal interpretation of them in terms of the properties of the individual metal atoms is not feasible. On the other hand, the 57 Fe Mössbauer spectroscopic data are of microscopic nature and refer to iron sites only. At ambient pressure and 4.2 K the magnetically split Mössbauer spectrum confirms the magnetic ordering in K 0.1 Co 4 Fe 2.7 below 16 K, which was already established by magnetic susceptibility measurements ͓Fig. 3͑a͔͒. 18 The spectrum with an average hyperfine field ͗H͘ϭ164 (2) Fig. 6 . The clear correlation of this quantity with the behavior of the magnetic susceptibility ͑Fig. 2͒ under pressure indicates, that the feature in the magnetic behavior observable above 200 K is caused by a pressure-induced charge transfer. This fact provides a basis for the interpretation of the pressure-induced processes in all three compounds under study. 20 This means that an increase in the ligand field strength is a necessary, but not a sufficient condition to change the spin state of these cobalt centers. If one assumes a random distribution of configurations, the remaining Co 2ϩ atoms may belong to the configurations CoN n O 6Ϫn on the ''weak ligand field'' side (nр3) of the binomial distribution shown in Fig. 7 . However, the result of ''scanning'' the ligand field strength by varying the external pressure indicates a narrower distribution of ligand field strengths ͑i.e., CoN n O 6Ϫn configurations͒, than that deduced from statistical considerations. Thus the CoN 4 O 2 configuration predominates in K 0.1 Co 4 Fe 2.7 and is distributed in its crystal lattice in a quite regular way, i.e., the K 0.1 Co 4 Fe 2.7 has an essentially ordered structure. The proposed distribution of local configurations centered around CoN 4 O 2 is presented in Fig. 7 
